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north-northeast); normal number for August, 29. Average 
force of wind (during daylight), Beaufort scale, 3.6. Average 
cloudiness, in tenths of sky, 4.2; normal, in tenths of eky, 4.0. 

Approximate percentages of district rainfall as compared 
with normal: South Hilo, 160 per cent; North Hilo, 220 per 
cent; Hamakua, 210 per cent; Kohala, 125 per cent; Waimea 
(Hawaii), 200 per cent; Kona, 68 per cent; Kau, 40 per cent; 
Puna, 200 per cent; Maui, 160 per cent; excepting Wailuku, 
40 per cent; Oahu, 85 per cent; excepting Kahuku, 200 per 
cent; Kauai, 145 per cent. The raiu on Oahu has been fre- 
quent but not of much volume. 

Rainfall data for Azcguat, 1902. 

I 

ing of the 26th, said to be 800 or more feet below general floor 
of crater, but rising. 

Afterglows noticed, but not as brilliant as in the previous 
months. 

Electric storms near Honolulu 3d and 4th, 19th and 20th; 
on Hawaii 6th, 20th, 21st. This number is rare for this month. 

Heavy surf noted, Hawaii, 3d, 14th, 2lst, 30th; Honolulu, 
25th. Strong winds, 12-15th, 28th31st. 

OBSFJWATIONS AT HONOLULU. 
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The statinn is at 210 18' N 157050' W. It is the Weather Bureau station Punahou. (See 

Hawaiian standard time is l o b  301 slow of Qreenwioh time. 8onolulu local mean tlme 
fig. 2. No. 1, in the MONTH;; WEATHER BEVIEW for July 1902, age 365. 
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Nunanu (Her. Station), sw.. 405 
Nuuanu (Luakaha), c.. ..... 850 
Waimanslo, ne. ............. 3 
Mannawili ne.. ............. 300 
Ahuimann:ne ............... 850 
Kahuku n .................. 25 
~ a i a ~ i i a '  n .................. 20 
Wahiaw;, c ................. 900 
Ewa Plantation, s... ......... 60 
Moanalua sw.. ............. 15 
IT. S. Maghetic station ...... b0 
Rhodes gardens (Manor). ... 800 
Ex rialent Rta, U. B ....... 350 

Lihue Grove Fanu), e. ..... 200 
Lihue {Molotoa), e. ......... 300 
Lihue (Kukaua), e.. ........ .1,000 
Kcaliil e.. .................. 15 

Haualel n ................... 10 
Eltwle s'.. . .  ................. 200 
Wahiiwa Mountain, 8 . .  ..... 2,100 
McBryde (Residence) ....... 850 
Lawal. ...................... 4.50 
East Lawai .................. 800 
West Lawai ................. 200 

Insane Asylum sw.-.::. ..... 30 
Kalihi-Uka sw: ............. 260 
Nuuanu (d. W1 Hall j, sw.. . 

N a c i n a  (C&tlel . .  .......... 1,150 
KAUAI. 

Kilauba,ne .................. 325 

Delayed Jltn? nporls. 
Honokaa (Meinicke) .............. 
Ka nho ........................... 
H i g  (town) ....................... 
Pahala ............................ 
Kahutii. Kau ..................... 
Hawi Mill.. ....................... 
Kaumaiia ......................... 
Pllllolllla.. ........................ 

is 1Oh 31m slow of Greenwich. 
Pressure is corrected for temp'eratnre and reduced to sea level, aud the gravity cornt ion,  

-0.06, ha8 heen applied. 
The average direction and force of the wind and t.he average cloudiness for the whole day 

are given onleas they have varied NO= than usual in  which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort soale. 'Two directions of wind. or values of 
wind force, or a ~ o i i n t s  of cloudiness, connected by a dash, indicate change from one to the 
other. 

The raiufull for'twentv-four hours Is measured at  9 a m. looal, or 7.31 P. m.. Greenwich 
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Stations. 

ii l-i- - .  
time on the respective dates. 
grouud. Ground is 4 feet, and the barometer 50 feet %ove sea level. 

Tde rain gage, 8 iuches io dlsmeter, is 1 foot above round. Thermometer, 9 feet above OAHU. 
Punahou (W. B.), sw ........ 
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Meteorological Obserudiona at Honolulu, Athgust, 2302. 

Durlng twenty-four hours prewdingl p. in. Greenwich 
time, or 1 3 0  a UL Honolulu time. - 
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e, w, and c ow the exposure of the station relative to the winds. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 78.3'; mein minimum, 71.8'; Waimea, 
Hawaii, 2,730 elevation, 76. 8' and 66.0'; Kohala, 521 elevation, 
79.3' and 69.1'; Wdakoa, Kula, Maui, 2,700 elevation, 85.3' 
and 62.4'; Ewa Mill, 50 elevation, 86.1' and 72.0'; United 
States Magnetic Station, 50 elevation, 89.7' and 71.9'; United 
States Experiment Station, Jared W. Smith, 350 elevation, 
85.2' and 72.1'; W. R. Castle, Honolulu, 50 elevation, highest, 
87'; lowest, 71'; mean, 78.6'; Waikiki Beach, 10 elevation, 

'83.7' and 75.3' 
NoTL-The mean temperature of a station in Hawaii should 

be considered as the mean of maximum and minimum, minus 
0.7'. 

Ewa Mill mean dew point, 67.0'; mean relative humidity, 
70.4 per cent; United States Magnetic Station, 65.5 and 65.0 
per cent; Kohala, Dr. B. D. Bond, 69.3' clew-point, 84.0 per 
cent relative humidity. 

Earthquakes reported: Pepeekeo, Hilo, 8th, 3.15 p. m., Hilo, 
lSth, 2.25 p. m.; Hilo, 26th; Papaaloa, 26th, 7 p. m.; 27th, 3 
a. m. Lake of molten lava 400 feet in. diameter appeared in 
the bottom of Halemaumau pit in Rilauea crater on the even- 
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[6+2+9+3)=78.5; normal is 77.7. 
1 ; normal Is 49.959. 

1 p. N Greenwich time. tTbese teinperatures are ob- . 

le. 
N., areenwich time. $These values are the means of 

Mean pres- zmperature 
sure for August, 1901 

*This pressure is a 
served at 6 a IU., 101 
(6 + 9+2+9) i 4 .  

TEXT-BOOKS AND WORKS OF REFEmNCE FOR STU- 
DENTS OF EILEMEWTARY MEmOROLOGY. 

W. F. R. PHILLIPS, in  charge. of Library, etc. 

BIany inquries regarding test-books ancl reference works 
suited to the wants of teachers and students of elementary 
meteorology have come to the Weather Bureau as incidental 
to the increasing attention paid to meteorology in the public 
schools ancl in many of the higher educational institutions. 
From time to time the writer has noted the titles of the works 
he has had occasion to suggest as answering some one or more 
of the various purposes and wants of the different inquirers. 
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As a result a number of titles have been brought together, 
which, with the addition of some others that occur as being of 
use in one or another way to teachers and students, consti- 
tute the appended list. Most of the titles named are those of 
works dealing with the general subject of meteorology, but 
whoever consults any one or more of them, especially those of 
recent issue, will h d  references to other works, not named 
in the list, which may be profitably consulted. References 
will also be found to papers and other publications dealing 
with the special problems of meteorology. In fact it is be- 
lieved that this list will be found a sufficient ground, work or base 
of reference, for those desiring to prosecute more thoroughly 
the interesting study of meteorology. To those who desire 
the most elementary knowledge or wish to begin with the 
simplest recitals, the works of Archibald, Abercromby, Dick- 
son, Chambers, Giberne, Harrington, Moore, and Scott are 
suggested. For intermediate use, the works of Davis, Rus&e11, 
and Waldo, and for more advanced purposes the publications of 
Brillouin, Abbe, Ferrel, Bigelow, and Hann are recommended. 

Abbe, Uleveland. Short Memoirs on Meteorological Subjects. 
Appendix to  the Annual Report of the Smithsonian Institution for 
1877, pp. 376478. 8vo. Washington, 1878. 

Abbe, Cleveland. Mechanics of the Earth's Atmosphere. (Sniith- 
sonian Miscellaneous Collections No. 843. ) 324 pp. 8170. Wash- 
ington. 1891. 

Abbe, Cleveland. Meteorological Apparatus and Methods. (Form- 
ing Part 2 of the Annual Report of the Chief Signal OWcer for 
1887.) 388 pp. 8vo. Washington. 1887. 

Aberoromby, Ralph. Weather: A popular exposition of the na- 
ture of weather changes from day to day. 491 pp. 12mo. Lun- 
don. 1887. 

Allingham, William. Manual of Marine Meteorology. 195 pp. 
l2mo. London. 1900. 

Angot, A. Trait4 Clhentaire  de mht6orologie. 423 pp. 4to. 
Paris. 1899. 

Arago Francois. Mcteorological Essays. 540 pp. 8vo. London. 
1855. 

Archibald, Douglas. Story of the Earth's Atmosphere. 194 
pp. l61no. New York. 1897. 

Assmann, Richard and Berson, Arthur. Wissenschaftlichp 
Luftfahrten. 3 Vol. 162 pp., 717 pp., 313 pp. 4to. Braunschweig. 
1899-1900. 

Bartholomew, J. G. and Herbertaon, A. J. Atlas of Meteoro- 
logy. Edited by Alexander Buchan. (Bartholomew's Physical 
Atlas, Vol. 111.) 54 pp. 31 pl. 12 by 18 inches. (Comprising 
about 400 charts.) London. 1899. 

Bebber, W. J. van. Hygienische Meteorologie. 340 pp. 8vo. 
Stuttgart. 1895. 

Bebber, W. J. van. Lehrbuch der Meteorologie. 403 pp. 8vo. 
Btuttgart. 1890. 

Bigelow, Frank Hagar. Stornis, Storm-tracks, and Weather 
Forecasting. United States Weather Bureau Bulletin No. 20. 87 
pp. 8v0. Washington. 1897. 

Bigelow, Frank Hagar. Report on the International Cloud @b- 
servations. May 1, 1896, to July 1, 1897. 787 pp. 4to. Wash- 
ington, 1900. (Forming Vol. 2 of the Report of the Chief of the 
Weather Bureau. 1898-1899. 

Blanford, H. F. Indian Meteorologists Vade Mecum. Calcutta. 
1877. 366 pp. 

Bladord, H. F. A Practical Guide to  the Climates and Weather 
of India, Ceylon, and Burmah and the Storms of the Indian Sea. 
3 8 % ~ ~ .  8vo. London. 1889. 

Blodgit, L. Climatology of the United States. 536 pp. 4to. 

Btjrnstein, R. Leitfaden der Wetterkundc. 189 pp. 8vo. 1901. 
Philadelphia. 1857. 

_ _  
Brilloufn, Marcel. MBmoires origlnaux sur  la circulation gbn6ral 

Buchan, Alexander. Handy Bookof Meteorology. 383 pp. 121110. 
de I'atniosphhre. 20,163 pp. 8vo. Paris. 1900. 

London. 1868. 

lenger Reports. Vol. 11. 744 pp. 1889. 4to. 

London. 1897. 

Buchan, Alexazder. Report on atmospheric circulation. '' Chal- 

Chambers, George F. Story of the Weather. 232 pp. 24nio. 

Go&, J. H. Winds of the Globe, or  the Laws of Atmospheric Cir- 
culation over the Surface of the Earth. 768 pp. 1to. Washing- 
ton. 1876. 

Davis, William Morris. Elementary meteorology. 367 pp. 81-0. 
Boston. 1898. 

Deutsche Seewarte. Segelhimdburh f iir den Stillen Ozean. 928 
pp. 4to. Hamburg. 1897. 
53-3 

Mokson, H. N. Meteomlogy. The elemente of weather and cli- 

Dove, Heinrid Wilhelm. Law of Storms. 331 PP. 8vo. Lon- 
mate. lga pp. l2mo. London. 1893. 

- -  
don. 1868. 

Dunwoody, H. H. U. Summary of Internatioual Meteorological 
Obsematione. United States Weather Bureau Bulletin A. 10 pp. 
59 charts. 18 by 24 inches. Washington. 1893. 

Encyologaedia Britannica. (9th edition.) Articles on Climate by 
Alexander Buchsn and Metqorology by Alexander Buchm and Bal- 
four Stewart. (See also the additions known as the 10th Edition, 
1902.) 

Espy, James. The Philosophy of Storms. 692pp. 8 vo. Bos- 
ton, 1841. 

Espy, James. First Report on Meteorology to  the Surgeon Gen- 
eral of the United States Aimy. 4 pp. 4to. 1843; also 2d and 
4th reports 1850, 1857. 

Ferrel, William. A Popular Treatise on Winds: Comprising the 
general motions of the atmosphere, monsoons, cyclones, tornadoes, 
waterspouts, hailstorms, etc. 430 pp. 8vo. New York. 1889. 

Ferrel, William. Recent Advances in Meteorology, systematically 
arranged in the form of a text-book. (Forming Part 2 of the An- 
nual Report of the Chief Signal OWcer for 1885.) 440 pp. 8vo. 
Washington. 1886. 

Findlay. Alexander George. Directory for the Navigation of 
the North Pacific Ocean. 1346 pp. 8vo. London. 1886. 

Findlay, Alexander George. Memoir, descriptive and explana- 
tory of the Northern Atlantic Ocean. 892 pp. 8vo. London. 
1879. 

Findlay, Alexander George. Text-book of Ocean Meteorology. 
259pp. 8vo. London. 1887. 

Flammarion, Camille. L Atmosplibre, Mbtkorologie populaire. 
808 pp. 4tO. Paris. 1888. 
- . Translated into English by J. Glaisher. 453 pp. 8vo. 1873. 
Greely, Adolphus Washington. American Weather. A popu- 

lar exposition of the phenomena of the weather, including chapters 
on hot and cold waves, blizzards, hailstorms, and tornadoes. 298 
pp. 8vo. 1888. 

Giberne, Agnes. Ocean of Air. Meteorology for beginners. 353 

Hann, J. Handbuch der Klimatologie. 2d Edition. 3 Vols. 8vo. 

- . English translation by R. DeC. Ward. (In Press.) 
Harm, J. Atlas der Meteomlogie. (Berghaus' Physikalischer At las  

Abtheilung 111). 12 pp. 12 plates. 8 by 13 inches. Gotha. 1887. 
Hann, J. Lehrbuch der Meteorologie. 819 pp. 8vo. Leipzig. 

1901. 

pp. Igmo. London. 1891. 

Ktuttgart, 1897. 

Hasngton, Mark W. About the Weather. 262 pp. l2mo. 
New York. .1899. 

Henry, Alfked Judson. Rainfall of the United States. United 
States Weather Bureau Bulletin D. 58 pp. 4to. Washington. 
1897. 

Henry, Joseph. Papers on meteorology, in Vol. 2 of his Scientiflc 
Writings. Smithsonian Miscellaneous Collections. Vol. 30. 659 
pp. 8vo. Washington. 1886. 

Herbertson, Andrew John. Distribution of Raidall over the 
Land. 70pp. 8\70. London. 1901. 

Houdaille, F. MBt6orologie agricole. 204 pp. l2mo. Paris. 
Not dated. 

Johnson's New Universal Uyclopaedia, Article on Meteoro- 
logy by Cleveland Abbe. 1878. 

Johnson's Universal Cyclopaedia, Articles on Climate and 
Meteorology by M. W. Harrington. 

U m t z ,  Ludwig Friedrich. Lehrbuch der Meteorologie. 3 Vols. 
546 pp., 615 pp., 563 pp. 8vo. Leipzig. 1831. Halle, 1832-36. 
- . Vorlesungen iiber Meteorologie. 8-10. Halle, 1840. 
- . Cours coinplet de mMorologie, t,ra.duit et annote par Ch. Mar- 

- . Complete Caurse of Meteorology. Translated by C. V. Walker. 

1892. 

tins. Paris. 1813. 

620 pp. London. 1845. 

655 DD.. 638 KID. Erlanaen. 8vo. 1823-1830. 
Kastner, K. W. G. Handbuch der Meteorologie. 3 Vols. 602pp., 

Loomis,- EX& Treat& on Meteorology. 313 pp. 8vo. New 
York. First edition 1870, last edition 1883. 

Mann, Robert James, Laughton, John Knox, Strachan, 
Richard, Ley, W. Clement, Smons,. George James, - Scott, Robert H. Modern Meteorology. 81s lectures under the 
auspices of the Meteorological Society in 1878. 

Maryland Weather Service. [Special Publication.] Vol. 1. 
566 pp. 4to. Baltimore. 1899. 

Mohn, H. Grundziige der Meteorologie. 5th Edition. 431 pp. 8vo. 

Moore, John William. Meteorology, Practical and Applied. 466 

Paulsen, Adam. Nautisk Meteorologi til brug for Navigatione- 

1898. 

pp. l2mo. London. 1891. 

skoler, 112 pp. 8vo. 1899. 
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Rlddington, Henry. The Sailor’s Horn-Book for the Law of 
Storms. 6th edition. 1876. 

Pink, F. Leerboek der Maritieme Meteorologie en Oceanografle. 
Plumandon, J. R. Les poussi6res atmosph6riques. Leur circu- 

letion dans l’atmosphhre et leur influence sur  la sant6. 130 pp. 
16mo. Paris. Not dated. 
176 pp. 8vo. Helder 1897. 

Ramsey, William. Gases of the atmosphere. 240 pp. 8vo. 
London. 1896. 

Reid, William. 538 pp. Attempt to  develop the Law of Storms. 
8vo. London. 1850. 

Report of the International Meteorological Congress held 
at Ohicago, 1888. Parts 1-111. 7Y3 pp. 8vo. Washington. 
1894. 

Roster, Giorgio. Ariil atmosfericrt. 555 pp. 12mo. Milano. 1889. 
Russell, Thomas. Meteorology. 290 pp. 8vo. New York. 1895. 
Russia. Central Physical Observatory. Atlas climatologiqoe de 

1’Empire de Riissie. 89 cli. 15 by 20 inches. St. Petershurg. 19lN. 
Schmid, Ernst Erhard. Lehrbuch der Meteonilogie. With atlas. 

1035 pp. 8vo. Leipzig. 1860. Atlas. $1 charts. Leipzig. 1860. 
Scholtz, Wm. U. South African Cllmate. 200 pp. 8vo. Lon- 

don. 1897. 
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NOTES AND EXTRACTS. 
BXPERIMENTAL AGRICULTURE AT METEOROLOGCICAL 

STATIONS. 

According to the Esperirnent Station Record, Vol. SIII, 
No. 8, page 708, the system of agricultural meteorological 
stations in Russia is especially worthy of commendation. In  
1897 the Russian Department of Agriculture and Imperial 
Domain established a system of stations for the purpose of 
bringing observations on meteorology and agricultural phe- 
nomena into closer relationship, with a view to determining 
more definitely the effect of various meteorological conditions 
on crop production: 

Each meteorologicrtl station has connected with it a series of plats, nut 
exceediug 1 deciatine ( 2.7 acres) each in mea, on which various crops 
are grown. Adjacent t o  the p lah  are  arranged the meteorological ap- 
paratus for nieasuring the temperature and humidity of the air, intensity 
of the sunlight, direction and velocity of the wind, etc. On the p h t s  are 
installed a rain gage, thernionieters for determining the t.ernperature of 
the soil at the surface and at different depths, and likewise apparatus for 
determining the humidity of the soil and measuring the snowfall. Pheno- 
logical ohscrvatlons are made systematically on the cnips under cultiva- 
tion, and a record is  kept of the different stages in the development of 
the plant, of all the work done on the plats. any injuries caused by 
meteorological or other factors, and the Anal yields of grain and straw. 
In  addition to these observations some st.ations study the underground 
waters, the intensity of the sun’s energy, the relations iif the rttniospheric 
conditions to cultivation of the soil, and similar matters. 

The stations differ in their equipment ; those of the second class have 
only the more common apparatus, aud their studies are therefore of a 
more limited character. 

The agricultural meteorological stations are for the most part con- 
nected with the experinlent sbations, experimental fields, and agricultural 
schools, although some are located on private estates. I n  addition t.0 
the stations there are a large number of “observation plats,” which are 
provided with simpler meteorological apparatus, sonie having, also, ap- 
paratus for the deterniination of soil moisture. 

Early in 1901, when the official report was prepared, there were 65 of 
these a~ricultural-meteorological stations, 21 of which were of the flrst 
class and 44 of the  second class, and 113 obsrrvatdon plate, 90 of which 
were provided with apparatus for studying soil moisture in addition to 
the atmospheric conditions. The meteomlogical bureau, in addition to  
its work h agricultural meteorology, is ebborf~t,ing plaiis for weather 
forecasting, although little has been done in that  direction RS yet. 

The list of publications of the Meteorological Bureau of the Russian 
Department of Agriculture includes papers on the piactical importance 
of agricultural meteoivlogy, instructions for making the simplest a@- 
cultural-meteorological observations, an art.icle on the relation of the 
cereal crop to sun spots ancl meteorological factors, and a review of the 
observations of the agricultural-meteorological stations of central Rus- 
sia, together with a number of more popular publications on the rela- 
tion of meteorological conditions to crop production. 

This is evidently the most extensive aud systematic series of imtitu- 

tions for the-study of agri(iCiiltura1 meteorology that has been inaugurated 
by any country, and its wwrk will be followed with much interest. If 
nothing more is done than to work out satisfactory methods and a basis 
for correlating the meteorological and soil conditions with the produc- 
tion of staple crops. the resu1t.s will be of widespread importance, and 
will pave the way for similar studies by the experiment stations in vari- 
ous countries. 

MOUNTAIN STATIONS FOR METEOROLOGY. 
The observatory on the summit of Ben Nevis and the corre- 

sponding low-level observatory at Fort William were estab- 
lished in 1883 at a time when the importance of obtaining sys- 
tematic records of what is called the free atmosphere, at a con- 
siderable elevation above sea level was felt as one of the most 
pressing needs of meteorology. Since those days the employ- 
ment of the kite and the sounding balloon has enabled us to 
attain still greater elevations than were considered possible a t  
that time. But these two great improvements must always be 
very much restricted in their application to meteorology, they 
can not give us continuous records. The latter are still needed 
and will in fact continue to be necessary for generations to 
come, and their records can only be properly interpreted and 
utilized when combined with the occasional records that are 
obtained by the use of the kite and balloon and by the study 
of the upper clouds. 

Meteorology considered as a system of research into the 
laws of the motions of the atmosphere is not a matter that 
can be prosecuted Auccessfully by any short-lived spasmodic 
or discontinuous system of work, it must be undertaken by 
permanent cooperation and the long-continued labors of all 
nations; the important mountain observatories should espe- 
cially be maintained intact from generation to generation with- 
out any thought of discontinuing their work. Each pair of 
high and low stations is really of more importance to meteoro- 
logy than any dozen stations at sea level. The time will doubt- 
less come when Mount Washington, Pikes Peak, and numerous 
other high stations in this country will be permanently occu- 
pied. The reports from both of these stations were frequently 
of great use to the Editor in his early forecast work, and it is 
only a question of time when we shall learn how to make use 
of them on every occasion. Meanwhile we quote the follow- 
ing remarks by Sir Artliur Mitchell, Honorary Secretary of the 
Scottish Meteorological Society with reference to the Ben Nevis 
Observatory : 

In the work of the two Ben Nevis observatories, the directors clid all 


